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[ » * « 1 ] Wiitfft^fcJiSllcjjS smC' «<osasz.jttst y 

X /l/'f TJb-jT, J8 & H z t * -7 f 4 -j 7 4 fz it a u x f U 7 ? ffl ( N * ffl ) 
■<0El*l*|6| n k *f . 5' J:9t)*Sv^fl«£»jRL-c*J9. 3 8ffiAJBM4. ^=5: 
<tki«<05£ ( 1 ) T**>Sfi4fl:^***ir-f4. ±ier 7 t < ft v y » 

C ft 1 ] 

R 1 (-A 1 -M 1 )a(-A 2 .M 2 ) b -A 3 -(M 4 -A 4 ) c -(M 5 -A 5 ) d -R 2 

J) 0 , 

R 1 fc«t^R! 14. «ICi4lT. R-itlifi!3Ufc ») . <e n -r n * * 

£tf>S+fc#£f*HI4fcJ4 2ffl«D--CHf -8li, - CH = CH 
- . - 0C (=0) - . - (0=) C-0-. - Si ( C H 3 ) 2 - 4 9 
a r u Ji y - 1 , 2-i;'f*CJ:0I>»nftTUTtj:<, JfcC^ltc 
ffffitl. lfi 4 fc tt 2 H JJl ± <o H K ^ « . FCJ:9IS»itfttut t 
s fc' L R 1 fti^R' 14 m U b L tz . * m V h h Z b li T * * < . j) L< (4 . 
R 1 ii 4 R 2 {4. iM' - R7 f & 9 . 

-^tR' 14, ^*<itm<0^##3!IJE^$:W-f&S-t-*>9. .icO^Sr^ 
St4 1-41^-CH! - S (4 4 . - 0- . - OC (=0) - 4 it - (O 

= ) c-o-ctDiJii^titnttK, tfzzcoT^mmm^com.mm 

<T> lffl (4 > — C H 3 , — C F 3 . - O C H 3 , C I , F 4 Jt 14 C N T 4 ft ft If & 

tL<(4C<7)^?r^«JI^{4, 3a.-7H<7)^§!I^O-gJT'*0. :«j|tS 
tttSHS«-CH: -a^tliRgLtl^j:H2i(0-CH! - « 14 * >fc , - 
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o - 1 j: «) m. » a 1 1> tix n x t <k < , ifcttiiw-cH. - s «t - o c 

( = 0) -it: it- (0 = ) C-0-ti»)lJiiUTut{ )< ):< > 

^t^Sf^R' £-3H£«S*lTH4£*««o-*-C*4ii£. -0 
CH 2 - , - CHi 0 - . -0C(-0) - tfctt-C (0 = )CO-T'&9; 

A' . A' , A« fci^AS li, tStailt. ®~Zt:lt1S&LXiS «3 . 
*fl**l 1 , 4-7x^U>(;o3Sli*Ittt*i* > 4fcttF4fcliCl(C 

iOItftxmtiJ^t^S) . l. 3-7x^uy( l r<7)g<i5fcB8lT-£> 
4fc(ilffl4rt:H:2ffl«)Ffc:J:9«jft3fc.-cn$) , is 7 u i, - i - 
x ^ - 1 4 - /l> . x?D\Jfi/-2-xy - l , 4_^-^ ;P ^ l-r/U^ 
/1/-1-^7^^Q/ S d f .^y_ 1< 4 -y^ K t'y^D [2. 2. 2 ] Jf ? ? 

ttizfimm*. - oc ( = o ) - , - ( o = ) c - o - . - oc h 2 -c 

H 2 - O - . - CH 2 CHi - . - C H 2 CHi CH 2 CH 2 - 4 £ it - C ■ C 
- T ft 0 ; 

a , b . c H £V dlittlfti, 0 4 fc it 1 X't> h if . £ L 1 < { a + b + 
c + d } S 3 ?£> 9 . ti tV®%t h%%tfOX'hi>®£ . (A* - M* ) li # 
IS £ T- ft 5 . 

[1**8 2 ] A3 7 7 fft t 'J y > , 7 7fftt'j ix'y, 7 •/ *-ffc f 7 

5> y , 7 v 5fHfc 7* If 7" 7 ? >- . 77lft7ff F7hFDt7nyJ^«7 

7ift7f7 I tyn/>t»j, »*J|iti:ao7?f <y7Hj ? * -f 

C R*JB 3 3 A' a*. TE«T*i . 11*8 1 (ctea<0 7*? -f < 7? MJ -y 7 
7f <77l"( : 
[ ft 2 ] 
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[ IS* « 4 ] s m C ♦ IB^iSgzUvf * 7?^ttt31/Xf 'J 7;ffl 
(N*-«)<OE|(fi*-rtni:A«. smC* f-^hftcO0. 5-1. 0 fg <0 E ffl £ £> 
1 . 24t«30V^ffti>CEa«)7^f ^7"7Ky -y ? X r < X 7 

H . 

[19*15 ] §£ 'ft 1 ft ffi A € T Ifi ffi E ?<J S- * L : 
I • - N * - smC* 
- - T- . 2' J:H*?<^^#4SIJtt5sraA' A>\ N • ffl fc s m C ♦ 
ffl t tf> H fc # ft r * Z t ft . M$Jg 1 ~4 CO^-fiX a»<c£'ttf)7 7 f -f 7' 

[«*JH6 J &l$«14$ B B B &ft<9 g 25nC/cm2 i!)US 

[ IS * « 7 1 i£ a a B m <T> i] 4 5 ^ * V f -f -J ? t tC H 3 U * -f 'J v 9 tf -y f - <0 ft 

4 . 

[ IB * m 8 ] ff*fll-7c0^f ftA't:ES^7;f^-?h 'J v ? Xr < X 

r u 4 <r>m.ikJi mz- *> -> x . r ? r <■ /7h y 7?xf<^ru^<07b'y/i 
fc±#a«i: 5 b'>/UTJISi OS<o2ll:. SSIigAL, ££T'± 

ZZ"J>-% < t t N • - s m C ♦ StliN' - s m A • - s m C • ffl S£ ^ 4> . =S g£ 
[ IS # « 9 ] »*JI8t:IE«<o*Sfc:J:9#fe*iir^7 l -f7'vh'j -;^f 
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0 J TV! HDTVjfcfcttV/U-^r 4 7#fffcfctt*7 U<li 

ts m ft m , & is v - h 7* -y ? a p c , v i- v t v ? * t >> x ? > t a i 

( n * « 1 1 J » * « 1 . 24fctt3WV^rii*»te3e«*iiT^4* ( I ) ? 

£l*>$:h.M[:3-^«977 f •< 7' V I- 'J -y Uf < X7l"( £ «t £ <£ ffl . 

(9*f 1 2 ] 5? ( I r ) r« *> S K h 2 - 7 IV 7f a f y i> y it £ HH : 
[ ft 3 ] 




R« fcitfR' (i. H-4fctt«a LTfc 0 . f tl?tl8tmi&? 1 - 2 0 ® £ 

ttz an lx "nfc^ ) ti> o ; 

A 8 11, 1, 4 - 7 x ^ U y . 1. 1 " - t' 7 x - ;U - 4 , 4 " - i, 4 ^ £ £ 
li # £ £ -C * 0 : 

A Ml , 1, 4-7iZl/y, 1, 1 ' - t* 7 x - IV - A , 4 ' - l J 4 )V & jfc 

a) A** AM, 4-7x~UyT**18^. A' (± 1 , 4-7i;Vn'*1 

b) A« *»' # j£ £ X- *> 5 IS £ . A' «1, 1 ■-t7iS*-4, 4 ' - 

c ) A 6 # 1 . 1 - f 7 x ^ )V - 4 , 4 • - SM >U T' & * « £ . A' 
* T * £ . 
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i ft m <n m m % m m ] 

[0 0 0 1 ] 

^J)¥t&7K t^f^*.70 1 0 0 0 «1«SM*^, »KilWO20flc 
d / m * ) . Jzt^a y b 9 Xb (> 1 .0 0 : 1) , 7 l/-iit (> 6 0 H 

z) . 3lJg<O£il^(>16007Jfe) . ^Bt68|j£ ( > 4 0 c m<OBffi*f 
«*) . ^*^*:fc«»*sJ:t/fffi^illiJa£H*fc:jtj*-fs ; t J^TffiCf 6f 

£ < <o m jg ^ # * { . t < 7 mHilzm-I^Z is *) . & & 56 <r> » ^ fS! . / 
-^"^IPC, "-Vt/l'fi'^A'Ti'^^/'h (persona 1 digital assist 
ants) i Vt X 7 h 7 7t-^-4t'«^gTffiffl5ilTUSiIJfflILfc 

[ 0 0 0 2] 

<r ti £> <r> m £ % stn (x-;<-yah*7f < -x ? ) . am-tn (77 
f ^vh'Jv^^-fatft^Tfo?) . am - ips ir;f ^vh>j 
7^-ori/-yx^7fy/ v )^j:tfAM-MVA ( r ? f * 7 v h y v 

? * - US 12 fpj ? il fc V K ^ 4 y ) (acti ve matr i x-mu 1 ti do ma i n vertical 1 
y aligned)<Oftffi#ffl^ htiZto 0 , £ fl O ft ft li . fij ff » fc & < B§ S $ il X 
*J 9 , i If «<0fl?r» £ #!R-r § i *<? £ S : T.Tsukudate X I TFT/LCD: Li 
quid Crystal Displays Addressed by Thin-Film Trans i s tors , Gordon and Brea 
ch. 1996. ISBN 2-919875-01-9. feil/C^flffft + T^lffl^ilT^Sflfftt^I 
D Symposium, 1997, ISSN-0097-966X, 7 ~ 10JC • 15-181\ 47-51S\ 213 -216 
383 - 386 1\ 397 -404 M 45 X If Z Z fc 51 ffl $ fl T ^ £ fl fir ft . $ 6 fc 4 
. P D P tr5X7fU7'l/^U/H (plasma display panel) s P A L C 

(77X77Fl/X| fl a a ) (plasma addressed liquid crystal ) % ELD ( X U 
nn/HnyXfari/^f ) (electroluminescent display) 43 J: If F E D 

(«#»ltST*-*7"H ) (field emission d i spl ay ) ft ffi 3r if £ ffi ffl ^ S CI t 
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[ 0 0 0 3 ] 

;? 7 - ? (Clark) H «fc If V tf- -7 * /MLagerwal 1) ( % H ft ff 4,367,924 ) Ji 
. ftJIUcHmsrt'raR^ttjKft ( F L C ) Srttffl-f 4 fc . IfflfOTN ( r fa fc 
il^Vx -f -y 7 j ) -feyMCit© Lt, 1 0 0 0 £ T<07 r 7 - "C 2J i$ T' * & JE 

T £ ( fli £ tt\ EP-A 0 032 362#JI ) . ,T<OfcJ:tf*<7)ffc<DiF£L^tt«, fflj 

itf3R3K3e8»<o^rffittt^J:V3>'^5x^4«a»fl*»i^ > «^:^ira4tr^4. 

U t'i/ 3 i'Offl&fl-fMCit UT fc 0 . Ztlli 1 9 9 5 $5fl*^Jft 

y y tt (Canon) *> £> B^IT'IscStlt URz^-CJ: 9 II B /1 £ ft T & „ 

F L C 5r«m*^Slin a pi fctt5S£#¥Si&?ffiflir i CMt . X jc ? f 4 -v ?« 
*»J«L. i fc f*i 4, g CSttT* S . £ (i CI tf> «t o % A * 

7 r- ■<•■/? fti Bfct h , * tl h S ft # jfc 3* vg ft T & , ft ^fSIf 

<7>z*> hfr&<&mx'hh . z corns, a * l ^ « a . r $ ■& *f ft £ 'h a s e h tc 

(0 0 0 4] 

SSf-i ^/l"f W # H ^ te 3§ n . t -f * ri/ 4 (J5 ± # ffl!) 4 Jt »i T ~H il ± (c ft 
*|J (rows) t$ 3 -JS^mS ( n y ? ? ■? - h y -v 9 ) tii.lfM¥\ (columns) (c $ 
0 -t§ <?) « ffi £0 Sd ■ C i 0 m ft $ ft h x , y7h'j7?Xtfi«8ii5. tJc ¥ ( 

-I^S^cOKHfiii^, S»7h'j7n (passive ma tr i x) fc ft $ ft 4 „ TV 
*«B*^«*-**«BI!f6$ ftt fc 0 . Witf Displays, 1993. vol. 1 
4. No. 2, 86 ~~93~MiiiV Kontakte, 1993 (2) , 3 ~ 14H lC 12 « $ T V> h . gg|V 
hU^XTFUXSIi. £-f*rW<08aj£#ISJriT-i59, ft o T 8? it fffi 

t^IIt*<7)7 H l/X^Hfi, •7-'f>7r ! U;*l$|S!<5')N(g£g-f6. fi 5 0 i 
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9 aftfiftmojj > 7 H U*B*H*>*£. Clftft. ffl i ft H D TV-SI [ ft£ 
f&ST V (High Definition TV) S y 4 y \ 1 52] C0®% . 1.6 H z 

[ 0 0 0 5 ] 

$ f> (C i £ . tfraii (gray shades) <9 R 75 ft , iltJii. 7 Jy^I, 7 U 
* f- ( Brest, France) fc fc ft 4 F LC * fc *S V> T (1997 £ 7fl 20-24 0 . 

Abstract Book 6th International Conference on Ferroelectric Liquid Cryst 
als.Brest/France#8S ) , s X 9 =. (Mi zutani ) W ft . RGBB*(RGB=^, $ , 
#) O-tfi-efitf. -9- 7- e 2? -fe/Ksub-pixel) K # f] $ fl T 0 , £ fl fc J: 9 « 

V 9 )V 4> Pal 11 £ fig i « 1) F L C t <r X r U 4 * tl fit L . ESfe & N 
#) S-ffl^ik. N + ia»tt3« fefrifcfcl-. .1 <0££<7)££ft , gfffrBjB 
H 7 ^ A - (drivers) Oft#ttJMfc£<&9.«^Tttttj&«fSMfc*<fc*£fc 
£ * S . 7 y - X h T Jg iK $ ft 9 9 <r> i§ £ s fy^;l"f Sa^fiTni^I 
JS F L C r -f X/l/'l # £• ^ k L =5: 9 O H 7 -f A - O 3 O F 7 -f /\* — # # 
® T J> 4 . 

[ 0 0 0 6 ] 

79T<7'?h>)v9XT9Sai?- (AMLCD) fcftSfliftfgtefcvi-C 
ft, 7?f<77b l j7?XiSti^fcits. ft Attic 

*8i<ot f, m mmm b y > ~j x ^ - ^ , 7 9 ? 4 7*? s y »/ ? zmts.e>& 

T'§. ifcWafllfffttBS^SitT^i (flUtf, T.Tsuk U da,TFT/LCD:Liquid C 
rystal Displays Addressed by Thin-Film Transi stors. Gordon and Breach. 199 
6, ISBN 2-919875-01-9, «fc tf ,1 0) fl ff* T 31 ffi $ *i T lr> * £ K *SB > . 

7?f</7MJ^XLCDIiIS, *?f<7?l 8 UTN ( fc t it * V 
r < -v 9 ) . ECB ( « ft M'M L * JE *f ) . VA ( £ K £ ffl ) ifclilPS ( 
^-7I/-^X^ 7 f * * ^ . 7 ? x -f 7 7 h >J 
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•y ? x (i . & B « ± t ffl o & £ O S i§ £ L , El8|tJ3it63Sfl;7«oTa 

Eflf«tei5»tiSSfc£ t ft*> l; ifttt»:^f4J-fi* + -c?r«fl:S its . c ft. t, 

(S lb 7J (video capabi l i ty) (C J> 4 . 
[ 0 0 0 7 ] 

mTte>®-£b&l,zm'1<mi , B T<xTl>'(tf&&2tit:(mil£. W097/12355 
2 ft JiFerroelec tries. 1996, 179, 141 -~1 52, W.J. A.M. Hart ma nn, IEEE Trans. El ec 
tron. Devices, 1989,36. (9; Pt. 1) . 1895-9. ± E i ndho ven , the Nether la 

nds, 1990#gS ) . 

A- h V > (Hartmann)te . r *II12lj (quasi-bookshelf geometry) 

(QBG) OFLCtTFT (Ilh7>yx;-) T?T<f7'-?h'J-y?X 

fc£>8£fc-£*ttJliL. 21 a 16 5 38*. 4>l3II£J:t;*via;i*£i5B$|caj£ 
L ft . LA>L £ # 4>> QBG IS, x>?T<f7?0WSO»*tt#ttj&*«iSBI8 

H . £ IC 2 ft . A-h-7>-{i x 2 0 n C / c m* .fcOfc^SUgBfl-ffa 
«-#f-4FLCttflfcttJHUTV>4. C fUi . miliO . 01mm2 ffi * <0 51 "+ 
«rtt«f««^, i«^?^S-S< Q = 2 AP, A = Ii|| 

F T <o ij ft # US! . ; WJ: 3 * Sf*fif# JB 4 .1 fc ^ =5r . ; ft t, 

OSAf. dco&ffiW. 3l#lfv>Tgf%Sft4^,hJ±£*>- ? ft. 
[0008] 

A-h^yi*. a t/tfaa-riBHS-aw-r LfcjK£ 

JtttSrfiJffl Lft#>\ - r- (Nito)^(i, IS^F L C « it £ m * L ft {Journal of 
the SID, 1/2, 1993, 163 -169 K#gS) . ;»j|^'F LCfiflJ, SB? h 7 V 

4 t S i 7 t: , ifc©W«^mffiS-ffl^5c:i:lcJ:oTEl6l$^S. d ft <0 4> fU 
• > c » J6 -r 4 . 
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I *» I & # h . i ^ ffi <0 £ £ O - O ti . I Wt/Uco 3 y h 5 X h-fc J: y SI iff 
£ H PS -f I. « « ft it *< . f^7U-f(:»4t4;il:ft4 ( ± £ fl ft ft *> H-8 
#bs) . Ci<0^:^ir*S»«fllJ6{i. *7f -r -/ 7 Jtlla u^f V -/ 9 ®Z M 
tt£ ( 2 0 - 5 0 V.) tftltiittioT. IItS;itftS4«i (±12 

. <r<D£K-f-/l'r-ftJ3#>2 2- T * 9 (165 K , 0 6) . |-)T4 
tl>S^S5§$te. 2ft<3¥tT«3lSlK<oaji*tf>5 0 * » ? H . 
( 0 0 0 9 ] 

•9 . t fc # « t SS v> fi ft HI & $ £ ft « C * & n 3 > h 5^Mi*&«rgt 

-^S^*'- * 56 *C « v» . fllt^ft^tJftfcJiismC ffl <0 JI & & 
z (normal ) £ * 1" S Wi b b b JI £ t J Y * 4 V (monodoma in) <7) B m X' ^ £ "f £ 

^4fctt3U^f-Uv^«(N'«)^El*l^ri»Infc*». 5' «fc9t>*$l»>fl« 
Sr^&LTfc 9 , MSBSAltt, ^=5r<i:t,lS^5t ( I ) X'^hZtlUti?® 

[0010] 

( ft 4 ] 

111 2 2 344 <> «5 9 
R (-A -M )a(-A -M )b-A -(M -A ) C -(M -A )<j-R 
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a t- ft o . ;»a + csttti iiiittt2i«-cH2 -an. - ch = ch 

-. - OC ( = 0) - . - ( O = ) C - O - . - Si (CHa ) 2 - £ 14 ~> 7 

oro^y- 1 , 2-yM/Hci OIIIi^fit^ttJ:<. it;oi + t 
SfttS H!*£li2flSfeU:tf)HJI?tt, F K j; 9 ISfti is,<it t i 

- fc't'U' «fc V R * {4 m U b t fc . •*£ T' ft 4 Z b U T # * < . U<li. 
R 1 J4 . SM 1 - R 7 ■£•£>•), 

[0011] 

isfii, ^^/I^3~l6<I^•^■rl,7y^^;^a^7)-gsT•^) , ). d^a + tcs 

ttt61-4l. jfiKlil ®± tlli 2 fflO- C Hi -an, - o - . -OC 
( = O ) - £ tit- ( O = ) C-0-£4:9g#M*£>ft-<:uTiJ:<. ttzZ 

<?>^%$tmi&?cr>w.&me) 1 ma . - c h 3 . - c f 3 . - och 3 . ci, c 
N t a F t tt ft If % e> Or o . 

€ L < I4C: ^SKSH^tt . 3 H~ 7 JI^ISflSico-gflT'ft 0 . .rogues 

at 5 ii<o-chi -«ifciiB?«UT^*^2ffli<o-cHi -ma. - o - 

tJ:9^£$££>;h.T^Tt>J:<. £/c(4 1ffl<0-CH 2 - a (4 - O C ( = 0) 

- 2 it 14 - ( O = ) C-O-lcJ:0a#^t^firv^Tti<, 

m 7 <4, *%mm%?tfT/u*j\,m n-u -c a 4 * . m ts £ t ft •? , 

£ IS-ig JSC R 7 £on£*3*i-CH4jlt*aK0-»Tfc**i£. - O 

CHi - . - CH 2 O - . - OC (=0) - Zfza-C ( O = ) CO-fftO ; 
[0012] 

A ' . A' . A' fci^AS (4. ffiStilLt. H-iJfc(i«iiLT«9. 
* ft * #1 1 . 4-7x-Uy(i<0*»4*lttfft**». 4fcUF4fcUC I c 
± 0*I^X«ZIMS^T^S ) , 1, 3-7x^py(CcOSI4*g^T'ft 
4 . 43tUlffl4fcli2ffl<OF«cJ:"3B»5<l-CV»*) . x?n^dfv-l- 
x y - 1 . 4 - x . y?D^^y-2-Iy-l. 4 - x -f , 1 - 7 )V * 
^-l-y7-y?n\^y-i, f-/7o [2. 2. 2 ] 7 
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9 V - \ . 4 V? V - 2 , 6 - V A )l, £ tzte 7 9 V V— 2 , 6 - 
V 4 /U T- * 0 : 

-?-*1.<?--ft#|&-£. - OC < = O ) - . - (0=) C-0-, - OCH 2 - . - C 

H 2 - O- , -CHi CHi - . - C H 2 CHi CHz C H 2 - £ £ (J - C C 

- r & 0 ; 

a . b . c&£V d&Ztlftl. 0ifclil?*44f. fc «f L 1 ^ { a + b + 
c+d>£3r£,9.fcitfffl3ti>fi&* { 0T"J>i> , l£, (A* -M» ) (i# 

[0013] 

7 y h □ e 7 ? - * ? f < 7 n t li 3 i/ x f 'J -/ ; ( n • > - 

X X 9 r < ••/ 9 C • 

7 -f V h D £ y 9 - * V -f -f -/ 9 £ tz <i 3 U .* f 'J ? ? ( N * ) - 
X * 7 T -f y ? A • - AX 9 t 4 v 9 C 
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CLAIMS 



[Claim(s)] 

[Claim 1] smC* which tends to be defined clearly The above-mentioned active matrix 
display with which it is the monostable ferroelectricity active matrix display which 
contains a liquid-crystal layer with the gestalt of the mono-domain which has the layer 
normal z of a phase, as for the layer normal z and pneumatic ****, the direction n of 
orientation of a cholesteric phase (N* phase) forms the larger include angle than 5 
degrees, and the liquid-crystal layer concerned contains the compound expressed with at 
least one sort of formulas (I): It is [Formula 1]. 



inside of a formula A3 the nitrogen content aromatic series radical of the shape of the 
shape of a single nucleus fluorinated, the shape of 2 nuclei, and 3 nuclei - it is - Rl And 
R2 It becomes independent mutually. It is different and [ the same or ] [ whether it is 
hydrogen, respectively and ] Or one piece or two -CH2-radicals which are the alkyl group 
or alkyloxy radical which has 2-16 carbon atoms, and exist in this radical - It may be 
replaced by CH=CH-, -OC(=0)-, -(0=) C-0-, -Si(CH3)2- or a cyclopropane -1, and 2- 
diyl. Moreover, one piece or two H atoms or more which exist in this radical although it 
may be replaced by F - Rl [ however, ] And R2 Both cannot be hydrogen. Rl And R2 
Radical M7-R7 it is ~ here - R7 It is the radical which has at least one asymmetric 
carbon atom. This asymmetric carbon atom 1-4 -CH2-radicals which are a part of alkyl 
groups which has 3-16 carbon atoms, and exist in this radical again It may be replaced by 
O-, -OC(=0)-, or -(0=) C-O-. - One [ moreover, ] of the substituent of this asymmetric 
carbon atom - They must be CH3, -CF3, -OCH3, and CI, F or CN. Or this asymmetric 
carbon atom One -CH2-radical or two -CH2-radicals which do not adjoin which are a 
part of rings of 3 member - 7 member, and exist in this ring again It may be replaced by 
O-. - Or one -CH2-radical - OC (=0) it replaces by - or -(0=) C-O- having - **** - M7 
When asymmetric carbon atoms are some alkyl chains, it is single bond, and an 
asymmetric carbon atom is R7. When it is a part of ring defined just, they are single 
bond, -OCH2-, -CH2 O-, -0C(=0)-, or -C(0=) CO-.; 

Al, A2, and A4 And A5 Or different it becomes independent mutually and the same - 
respectively - 1 and 4-phenylene (or it has not permuted this radical - or F or CI - a 
single permutation ~ or 2 ****s is carried out) - 1, 3-phenylene (this radical has not 
been permuted or is permuted by one piece or two F), The cyclo HEKISHI-l-en -1, 4- 
diyl, the cyclo HEKISHI-2-en -1, 4-diyl, They are the 1-alkyI-l-silacyclo hexane -1, 4- 



diyl, the bicyclo [2.2.2] octane -1, 4-diyl, an indan -2, 6-diyl or naphthalene -2, and 6- 
diyl.; 

Ml, M2, and M4 And M5 it becomes independent mutually and the same - or - 
different - **** -- respectively - single bond, -OC(=0)-, and - (0=) -- C-0-, -0CH2-, - 
CH2-0-, -CH2 CH2-, -CH2 CH2 CH2 CH2-, or -C**C- it is --; 

(AX-MX) is single bond, although a, b, c, and d are 0 or 1, respectively, however when it 
is 1 <={a+b+c+d} <=3 and a corresponding characteristic is 0. 

[Claim 2] A3 Active matrix display according to claim 1 which is a fluorination pyridine, 
a fluorination pyrimidine, fluorination pyrazine, fluorination aza-naphthalene, a 
fluorination aza-tetrahydronaphthalene, or a fluorination aza-phenanthrene. 
[Claim 3] A3 The active matrix display according to claim 1 which is the following 
radical: [Formula 2] 



[Claim 4] smC* The layer normal z and pneumatic **** of a phase are a cholesteric 

phase. (N* phase) The direction n of orientation is smC*. Active matrix display given in 

either of claims 1, 2, or 3 in the 0.5 to 1.0 times as much range as a tilt angle. 

[Claim 5] A ferroelectric liquid crystal layer has the following phase sequence. : I*-N*- 

smC* smA* which has the existence range which is not larger than 2 degrees here N* A 

phase and smC* Active matrix display according to claim 1 to 4 which can exist between 

phases. 

[Claim 6] The spontaneous polarization value of a ferroelectric liquid crystal medium is 
25 nC/cm2. Small active matrix display according to claim 1 to 5. 
[Claim 7] For chiral pneumatic **** of a liquid crystal layer, the die length of a 
cholesteric pitch is an active matrix display [ longer than 50 micrometers ] according to 
claim 1 to 6 in at least 2-degree C temperature requirement more than smectic phase 
transition temperature. 

[Claim 8] It is the manufacture approach of an active matrix display according to claim 1 
to 7. To the opening between the lower part substrates which carried out rubbing to the 
upper part substrate in which the active matrix display carried out rubbing Introduce a 
liquid crystal layer and are fundamentally parallel to the direction of rubbing of the 
above-mentioned upper part substrate, and the direction of rubbing of the above- 
mentioned lower part substrate here. Subsequently, it includes making this liquid crystal 
phase cool from an isotropic phase, and is N* ->smC* at least here. Or N* ->smA* - 
>smC* Said manufacture approach of impressing direct current voltage to the display 
concerned among phase transition. 

[Claim 9] The active matrix display obtained by the approach according to claim 8. 
[Claim 10] claim 1- [ in / TV, HDTV, or the multimedia field ] in the information 
processing field especially the notebook mold PC, a Personal Digital Assistant, and a 
desktop monitor - use of an active matrix display given in either 7 and 9. 
[Claim 11] Use in the active matrix display of the compound expressed with the formula 



(I) defined as either of claims 1, 2, or 3. 

[Claim 12] 2-fluoro pyridine compound expressed with a formula (II): [Formula 3] 



The inside of a formula, a notation, and a sign are as the following definition. : R6 And 
R7 They are the same or the shape of a straight chain which is different and has 1-20 
carbon atoms, respectively, and a branched chain-like alkyl group (this radical has an 
asymmetric carbon atom, or does not have it).; 

A6 They are 1, 4-phenylene, 1, the l'-biphenyl -4, 4'-diyl, or single bond.; 
A7 They are 1, 4-phenylene, 1, the T-biphenyl -4, 4'-diyl, or single bond. It corrects. aA6 
It is A7 when it is 1 and 4-phenylene. It is 1 and 4-phenylene. bA6 It is A7 when it is 
single bond. They are 1, the l'-biphenyl -4, and 4'-diyl. cA6 It is A7 when it is 1, the l'- 
biphenyl -4, and 4'-diyl. It is single bond. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

In order to use a flat panel screen instead of the Braun tube, it is a low manufacture price 
and the display technique which makes it possible to attain high resolution, i.e., 1000 or 
more Rhine high resolution, high display brightness (>200 cd/m2), large contrast (> 
100:1), a high frame ratio (> 60Hz), moderate color specification (> 16 million color), a 
large image configuration (> the 40cm screen diagonal line), little power consumption, 
and a large angle of visibility to coincidence is required. At present, the technique which 
fully fills all of these properties to coincidence does not exist. 

Many manufacturers are based on the pneumatic liquid crystal, and are several latest 
years, and the notebook mold PC and a Personal Digital Assistant (personal digital 
assistants). And the screen currently used in fields, such as a desktop monitor, was 
developed. 



[0002] 

In these cases, STN (super TSUISUTO pneumatic), AM-TN (active-matrix-torsion 
pneumatic), AM-EPS (active-matrix-in plane switching) and AM-MVA (multi-domain by 
which active-matrix-perpendicular orientation was earned out) () [ active matrix- 
multidomain vertically ] The technique of aligned is used. These techniques It is widely 
indicated by the publication. For example, the following publication It can refer to. : 
TFT/LCD:Liquid Crystal Displays Addressed by Thin-Film Transistors by T.Tsukuda, 
and Gordon and Breach, 1996, ISBN 2-919875-01-9 and publication;SID Symposium 
quoted in this publication, 1997, ISSN-0097-966X, 7-10 pages, 15-18 pages, 47-51 
pages, and 213-216 A page and 383-386 A page and 397-404 Publication quoted a page 
and here. PDP (plasma display panel) (plasma display panel), PALC (plasma address 
liquid crystal) (plasma addressed liquid crystal), ELD (electroluminescence display) 
(electroluminescent display), the FED (field emission mold display) (field emission 
display) technique, etc. could also be used, and these techniques were quoted above again 
further again. It is explained by the SID report. 
[0003] 

Clerks (Clark) And Lagerwall (Lagerwall) (United States patent 4,367,924) was able to 
prove that the photoelectricity driver element or display device which has the quick 
response time by the factor to 1000 was obtained as compared with TN ("torsion 
pneumatic") eel of common use, when the ferroelectric liquid crystal (FLC) was used in 
the very thin eel (for example, EP-A 0 032 362 reference), this fact that it reached and the 
possibility and contrast of other desirable properties, for example, a bistability drive, have 
almost been independent of an angle of visibility - being based - FLC - fundamental - 
the application fields, such as a KOMPYUTA display and a television receiver, - 
suitable - **** ~ this - May, 1995 to canon company ( Canon) from - it is proved by 
the monitor currently sold in Japan. 

Although a smectic phase is formed and the compound these very thing of whose is 
activity optically, or such a smectic phase is formed in order to use FLC with electro- 
optics components or a perfect optic, one of whether a ferroelectricity smectic phase is 
made to induce is required for the compound these very thing of whose is not optical 
activity by doping an optically active compound. In this case, a desirable phase must be 
stability over the largest possible temperature requirement, and this phase should have 
large resistance and an electrical-potential-difference maintenance characteristic value. 
[0004] 

Each pixel of a liquid crystal display is usually a series of electrodes (conductor truck) 
and columns (columns) which meet the upper part side of a display, or on a lower part 
side at a row (rows). It is arranged by x and y matrix which are formed of arrangement of 
a series of meeting electrodes. The crossing of a horizontal (row) electrode and a 
perpendicular (column) electrode forms the pixel in which the address is possible. 
Arrangement of this pixel is usually called a passive matrix (passive matrix), when 
carrying out the address, various time-division system develops - having - **** - for 
example, - Displays, 1993, vol.14, No.2, and 86-93 pages - and - It is indicated by 
Kontakte, 1993 (2), and 3-14 pages. Although the passive matrix address method has the 
advantage that a manufacture price is cheap, simply [ manufacture of a display ] 
therefore, this passive address method always has the fault that it is only being able to 
carry out for every Rhine, and, as for the address time amount of the whole screen which 



has Rhine of N book, N times of the Rhine address time amount are required as that 
result. In the case of the Rhine address time amount of common use of an about 50 micro 
second, in the case standard [ for example, ] [high resolution TV (High Definition TV) 
and Rhine 1 152] for HDTV, i.e., the case of about 16Hz highest frame ratio, this means 
the screen address time amount of about 60 mses which are too late for displaying the 
image which moves. 
[0005] 

It is halftone further again, (gray shades) The display is difficult. In the place (1997 year 
on 20-July 24) of the FLC meeting in the France country and a breast telephone (Brest, 
France) Refer to Abstract Book 6 th International Conference on Ferroelectric Liquid 
Crystals and Brest/France, MIZUTANI (Mizutani) etc. -- a RGB pixel (RGB= red and 
green --) Blue It is subpixel (sub-pixel), respectively. It is divided and the passive type 
FLC display equipped with the digital halftone by which this is enabled to display 
halftone with a digital gestalt by partial change was offered. N halftone is 3 Ns if three 
primary colors (red, green, blue) are used. A color is brought about. The fault of this 
approach is a required screen driver (drivers). It is in a number increasing exceptionally, 
therefore a price becoming high exceptionally. In the case of the screen shown by 
BURISUTO, a 3 times as many driver as whether the standard FLC display which is not 
equipped with digital halftone needed and the becoming driver is required. 
[0006] 

In the technique called active-matrix technology (AMLCD), a destructuring substrate is 
usually combined with an active-matrix substrate. A non-line type component, for 
example, a thin film transistor, is electrically accumulated on each pixel of an active- 
matrix substrate. This non-line type component can also be diode, a metal-insulator- 
metal, and a similar component again, and these can be advantageously manufactured by 
the thin-film-processing method, and are indicated by the related publication (for 
example, refer to T.Tsukuda, TFT/LCD:Liquid Crystal Displays Addressed by Thin-Film 
Transistors, Gordon and Breach, 1996, ISBN 2-919875-01-9, and reference quoted in this 
publication). 

An active-matrix LCD usually operates a pneumatic liquid crystal in TN (torsion 
pneumatic), ECB (birefringence which carried out electric control), VA (perpendicular 
orientation), or IPS (the Inn-plane switching) mode. Each **** and an active matrix 
generate the electric field of the reinforcement according to individual on each pixel, and 
bring about the change in orientation, therefore the change in a birefringence value, and, 
subsequently this is visualized in polarization light. The poor image capacity (video 
capability) by the response time late to the excess of a pneumatic liquid crystal has the 
serious fault of these approaches. 
[0007] 

By this reason and other reasons, the liquid crystal display based on the combination of a 
ferroelectric liquid crystal ingredient and an active-matrix component was offered (for 
example, (WO 97/12355 or Ferroelectrics, 1996 and 179, 141-152, W.J.A.M.Hartmann, 
IEEE Trans. Electron.Devices, 1989 and 36, 9 ;P t.l), 1895-9 and a paper, Eindhoven, the 
Netherlands, 1990 reference). 

Hartmann (Hartmann) is a common name and "this tray style arrangement" (quasi- 
bookshelf geometry). (QBG) The combination of FLC and a TFT (thin film transistor) 
active matrix was used, and a quick speed of response, halftone, and high permeability 



were attained to coincidence. However, QBG does not have the stability covering a large 
temperature requirement from the temperature dependence of smectic layer thickness 
destroying or circulating electric-field induction layer structure. Hartmann is 20 nC/cm2 
further again. The FLC ingredient which has a large spontaneous polarization value is 
used. This is 0.01mm2. In the case of the pixel which has the actual size of area, a high 
charge is led (at the saturation time, they are Q=2AP, A= pixel area, and P= spontaneous 
polarization value). For example, when using the cheap amorphism silicon TFT, a pixel 
cannot reach into the operating time of TFT at such a high charge condition. By these 
reasons, this technique was not studied succeedingly till today. 
[0008] 

Hartmann is a charge in order to display the gradation which almost continues. - 
Although the controlled bistability nature was used, the nit (Nito) etc. suggested 
monostable FLC structure (Journal of the SID, 1/1993, and 163-169 refer to page). [ 2 
and 1993 ] In this case, from many intermediate phases which generate an FLC 
ingredient by impression of electric field which passes through a thin film transistor, 
orientation is earned out by using a comparatively high electrical potential difference so 
that only a monostable location may be generated. These intermediate states correspond 
to the brightness value (halftone) from which many are different, when a eel gestalt 
agrees between crossover polarizing plates. 

However, one of the faults of this technique has the muscle-like structure of restricting 
the contrast and the brightness of this eel in generating on a display (refer to drawing 8 of 
the above-mentioned publication). Although the muscle-like structure which is this fault 
can amend pneumatic **** by processing a cholesteric phase by the high voltage (20- 
50V) (refer to the above-mentioned publication 168 pages), such electric-field processing 
is not suitable for mass production method of a screen, and does not usually bring about 
temperature stability structure. This approach produces a change further again only in the 
include-angle range to the peak price of a one-time tilt angle, in the case of the ingredient 
currently used by the nit etc., this highest tilt angle is about 22 degrees (165 a page and 
drawing 6) - therefore, the highest permeability to produce is only 50% of permeability 
of two parallel polarizing plates. 
[0009] 

The purpose of this invention is to offer the ferroelectricity active-matrix liquid crystal 
display in which it is light and temperature stability, and achievement of the very high 
highest permeability and very large contrast must be carried out possible, and desirable 
resistance and an electrical-potential-difference maintenance characteristic value must be 
shown further again, without being accompanied by formation of the muscle-like 
structure by this although it is a ferroelectricity active-matrix liquid crystal display 
containing ferroelectric liquid crystal mixture and is regarded as what has this liquid 
crystal mixture in a monostable location. 

smC* as which this purpose tends to be clearly determined according to this invention It 
is the monostable ferroelectricity active matrix display which contains the liquid crystal 
layer which has the layer normal z of a phase (normal) with the gestalt of a mono-domain 
(rnonodomain). : by which, as for the layer normal z and pneumatic ****, the direction n 
of orientation of a cholesteric phase (N* phase) forms the larger include angle than 5 
degrees, and the liquid crystal layer concerned is attained with the active matrix display 
containing the compound expressed with at least one sort of formulas (I) [0010] 



[Formula 4] 



inside of a formula A3 the nitrogen content aromatic series radical of the shape of the 
shape of a single nucleus fluorinated, the shape of 2 nuclei, and 3 nuclei — it is -- RJ And 
R2 It becomes independent mutually. It is different and [ the same or ] [ whether it is 
hydrogen, respectively and ] Or one piece or two -CH2-radicals which are the alkyl group 
or alkyloxy radical which has 2-16 carbon atoms, and exist in this radical - It may be 
replaced by CH=CH-, -OC(=0)-, -(0=) C-0-, -Si(CH3)2- or a cyclopropane -1, and 2- 
diyl. moreover — although one piece or two H atoms or more which exist in this radical 
may be replaced by F Rl [ however, ] And R2 both — hydrogen — it cannot be -- or -- 
Rl And R2 Radical M7-R7 it is -- [001 1] 

It is R7 here. It is the radical which has at least one asymmetric carbon atom. This 
asymmetric carbon atom it is a part of alkyl group which has 3-16 carbon atoms, and 
exists in this radical — preferably one piece or 1-4 -CH2-radicals [ two ] It may be 
replaced by 0-, -OC(=0)-, or -(0=) C-0-. - One [ moreover, ] of the substituent of this 
asymmetric carbon atom - They must be CH3, -CF3, -OCH3, and CI, CN or F. Or this 
asymmetric carbon atom One -CH2-radical or two -CH2 -radicals which do not adjoin 
which are a part of rings of 3 member - 7 member, and exist in this ring - it may be 
replaced by O- or one -CH2-radical is replaced by -OC(=0)- or -(0=) C-O- having - 
**** „ M7 When asymmetric carbon atoms are some alkyl chains, it is single bond, and 
an asymmetric carbon atom is R7. When it is a part of ring defined just, they are single 
bond, -OCH2-, -CH2 0-, -OC(=0)-, or -C(0=) CO-.; 
[0012] 

Al, A2, and A4 And A5 Or different it becomes independent mutually and the same - 
respectively — 1 and 4-phenylene (or it has not permuted this radical — or F or CI - a 
single permutation - or 2 ****s is carried out) -- 1, 3-phenylene (this radical has not 
been permuted or is permuted by one piece or two F), The cyclo HEKISHI-l-en -1,4- 
diyl, the cyclo HEKISHI-2-en -1, 4-diyl, They are the 1-alkyl-l-Syros-cyclohexane -1,4- 
diyl, the bicyclo [2.2.2] octane -1, 4-diyl, an indan -2, 6-diyl or naphthalene -2, and 6- 
diyl.; 

Ml, M2, and M4 And M5 it becomes independent mutually and the same — or - 
different - **** - respectively - single bond, -OC(=0)-, and - (0=) - C-O-, -OCH2-, - 
CH2-0-, -CH2 CH2-, -CH2 CH2 CH2 CH2-, or -C C- it is -; 

(AX-MX) is single bond, although a, b, c, and d are 0 or 1, respectively, however when it 

is 1 <={a+b+c+d} <=3 and a corresponding characteristic is 0. 

[0013] 

The active matrix FLCD of this invention As an optical-activity layer The following 
phase sequence: Isotropic-pneumatic **** is cholesteric (N*) -. Smectic C* Or the 
following phase sequence: Isotropic-pneumatic **** is cholesteric (N*) -. Smectic A* - 
Smectic C* Having, a smectic A phase contains the ferroelectric liquid crystal medium 
which is not larger than 2K, which is desirable and is not larger than IK and which has 
especially the width of face which is desirable and is not larger than 0.5K here. The 
asterisk (*) put on the above-mentioned phase expresses a chiral phase. 
Fluorination nitrogen content aromatic series is a fluorination pyridine, a fluorination 



pyrimidine, fluorination pyrazine, fluorination aza-naphthalene, a fluorination aza- 

tetrahydronaphthalene, or a fluorination aza-phenanthrene preferably. 

[0014] 

: to which the fluorination nitrogen content aromatic series radical of the following class 
is especially mentioned as a desirable thing -- [Formula 5] 



The liquid crystal medium of the active matrix FLCD of this invention contains one sort 
or two sorts or more of fluorination nitrogen content aromatic series for one sort or two 
sorts or more of fluorination nitrogen content aromatic series at 5 - 70% of a rate 
preferably especially 0.05 to 80%. 
[0015] 

This display to the opening between the lower part substrates which carried out rubbing 
to the upper part substrate in which the active matrix display carried out rubbing 
preferably Introduce a liquid crystal layer and the direction of rubbing of the above- 
mentioned upper part substrate and the direction of rubbing of the above-mentioned 
lower part substrate are fundamentally parallel here. Subsequently, it includes making 
this liquid crystal phase cool from an isotropic phase, and is N* ->smC* at least here. Or 
N* ->smA* ->smC* It manufactures by the approach of impressing direct current voltage 
to the display concerned, among phase transition. 

An active matrix display is filled up with such FLC mixture. Manufacture and the 
component part of this type of AM display are TSUKUDA (Tsukuda) quoted above. It is 
indicated by the publication at the detail. However, unlike a pneumatic display, 0.7-2.5 
micrometers of thickness of an FLC layer are 1-2 micrometers preferably slightly. The 
direction of rubbing of an upper part substrate and the direction of rubbing of a lower part 
substrate are substantially parallel further again. The "substantially parallel" vocabulary 
includes the direction of antiparallelism rubbing, or the direction of rubbing which 
crosses to 10 degrees slightly. 
[0016] 

That it is important when operating this display impresses a desirable direct current lower 
than 5V during the controlled cooling period in display manufacture, and it is N* - 
>smC*. Or N* ->smA* ->smC* It is in maintaining this during a phase transition period. 
The result regarded as this being in the monostable mono-domain the whole display 
appears darkly completely between crossover polarizing plates is brought about. 
When this domain is obtained, the switch of a direct current is turned off. Thus, the 
acquired structure is monostable against the bistability FLCD of common use against a 
prototype of Hartmann who quoted above. The direction of suitable n-orientation (this 
shows the direction of orientation of a molecule axis of ordinate) means that the direction 
of z-orientation (this shows the direction of orientation of the smectic layer normal to a 
liquid crystal layer) inclines to the direction of rubbing with the tilt angle value mostly to 
this being the direction of rubbing of a cel. This arrangement completely disagrees with 



the usual bistability eel by Clerks and Lagerwall who have the direction of z-orientation 

in the direction of rubbing. 

[0017] 

Although the orientation where two layer normals with which this just brings about 
ultimately the muscle-like structure which is not desirable as for the above against the 
prototype of a nit do not exist, therefore two sorts of domains do not exist exists 
correctly, it is a direction without the room of only one misgiving of the direction of z- 
orientation, i.e., the orientation where only one mono-domain exists. A twice as many tilt 
angle as this can be obtained, this draws permeability 100% based on an parallel 
polarizing plate, namely, twice as many brightness as this is obtained here further again. 
Thus, the display obtained looks dark completely in suitable angle of rotation between 
crossover polarizing plates. Only by impressing several volts driver voltage, this display 
looks bright, and this brightness changes with electrical potential differences 
continuously, and gives almost to the brightness of the parallel polarization film of two 
sheets at the saturation time. Ideally preferably, the include angle between the direction 
of orientation of this pneumatic (or cholesteric) phase and a layer normal (the direction of 
z-orientation) is equal to the tilt angle of a smectic phase, or fundamentally [ at least ] 
equal to this tilt angle, the purpose of this invention - being concerned — "-- substantial - 
- " — the vocabulary — desirable - from the one half of a tilt angle — all - the range of 
until - especially, it is 0.8 to 1 time the tilt angle preferably, and at least 5 degrees is 
meant. 
[0018] 

the ferroelectricity active-matrix liquid crystal display by this invention — high 
permeability, the short response time, and gradation - and — therefore — from [ having 
combining a cheap full color capacity and manufacture price and a large temperature 
requirement ] — especially — TV and HDTV - or it is very useful extraordinarily in 
multimedia, further - again - this display - <=10 volt - desirable — <=8V - it can be 
made to operate on the electrical potential difference of <=5V preferably especially 
The spontaneous polarization value of the active matrix FLCD by this invention is the 
operating temperature of a display, and, generally is 20 nC/cm2. They are 15 nC/cm2 
small and preferably. It is 0.01 - 10 nC/cm2 small still more preferably. It is in the range. 
For the die length of a cholesteric pitch, it is preferably longer than 50 micrometers in 
temperature requirement at least 5 degrees C or more more than smectic phase transition 
temperature, or chiral pneumatic **** of a liquid crystal layer is N*. When the phase's 
existence range is lower than 5 degrees C, it is longer than 50 micrometers in the 
temperature requirement of at least 80% of this existence range. 
[0019] 

This display is TV, HDTV, or the multimedia field, or can be used by the information 
processing field PC, for example, a notebook mold, the Personal Digital Assistant, or the 
desktop monitor. 

The vocabulary of an "active matrix display" is WARUBA (D. M.Walba) as what is 
especially used on these specifications. LCD which used the rear face of IC chip (IC= 
integrated circuit) is included instead of one of two substrates as indicated by Science, 
270,250-251, or (1993) htto:/www.displaytech.com. 

It was found out that it is suitable for fluorination nitrogen content aromatic series suiting 
the requirements issued at the beginning, therefore using it as a component of the high 



resistance ferroelectric liquid crystal mixture for active matrices FLCD. 
[0020] 

: which this invention provides with 2-fluoro pyridine derivative expressed with a 
formula (II) again - [Formula 6] 



[0021] which is as the following definition the inside of a formula, a notation, and a sign 
are. : R6 And R7 They are the same or the shape of a straight chain which is different and 
has 1-20 carbon atoms, respectively, and a branched chain-like alkyl group (this radical 
has an asymmetric carbon atom, or does not have it). A6 They are 1, 4-phenylene, 1, the 
l'-biphenyl -4, 4'-diyl, or single bond. 

A7 They are 1, 4-phenylene, 1, the l'-biphenyl -4, 4'-diyl, or single bond. It corrects. aA6 
It is A7 when it is 1 and 4-phenylene. It is 1 and 4-phenylene. bA6 It is A7 when it is 
single bond. They are 1, the l'-biphenyl -4, and 4'-diyl. cA6 It is A7 when it is 1, the l'- 
biphenyl -4, and 4'-diyl. It is single bond. 

The notation and sign in a formula (II) are as the following definition preferably. : A6 
And A7 They are the desirable shape of the same or a straight chain which is different 
and has 3-18 carbon atoms, respectively, or a branched chain-like alkyl group.; 
R6 And R7 It is especially desirable the same or straight chain-like alkyl group which is 
different and has 5-16 carbon atoms, respectively. 

The compound expressed with following type (II- 1) - (II-3) is especially mentioned as a 
desirable compound. : [0022] 
[Formula 7] 



[0023] 



The inside of each formula, and R6 And R7 It has the above-mentioned semantics and 
suitable semantics. 

the manufacture approach of the mixture of this invention is well-known in principle : 
fluorination pyridines for example, JP-B -2079059 and US - 5,389,291, US 
5,630,962, and US 5,445,763 DE-A 4427199. 

About fluorination pyrimidines, they are US 5,344,585 and EP-B 0158137. 
About fluorination pyrazines, it is US 5,562,859. 

fluorination aza-naphthalene, fluorination aza-tetrahydronaphthalenes, and fluorination 
aza-phenanthrenes (Id) - for example, - DE-A 19517056, DE-A 195 17060, DE-A 
19653009, and DE-A 19538404. 
[0024] 

The following example illustrates this invention. 
(Example) 

Example [ ] 1 the special fitness of the compound of this invention used as a component 
of the ferroelectric liquid crystal mixture for active matrix displays is proved by the 
following measurement which examines the compound of this invention as compared 
with the compound of the another kind to which it is suggested as a component of 
ferroelectric liquid crystal mixture. 

The resistance of the following component is measured using a suitable measuring 
device. 

a) 2-(4-octyloxy phenyl)-5-octyl pyrimidine (this compound is Liq.C rystals are 
compounded according to DD-WP 95892 and according to Nagashima etc., 1997, and 
vol.4,537-546 it is refined according to a page) 

b) 5-butyloxy-2-[4-(octyloxy -2, 3-difluoro phenyl) phenyl] pyrimidine (this compound is 
compounded / refined according to EP-B 0332006) 

[0025] 

c) 2-octyl-6-(5-nonyl pyrimidine-2-IRU) indan (this compound is compounded / refined 
according to EP-B 546338) 

d) Compound according to a formula (Ial) 6-(4-cyclohexyl phenyI)-2-fluoro-3-(4- 
octyloxy phenyl) pyridine (this compound is compounded / refined according to US 
5,630,962) 

e) Compound according to a formula (Ibl) 4-fluoro-5-octyloxy-(2, 4-octyloxy phenyl) 
pyrimidine (this compound is compounded / refined according to US 5,344,585) 
[0026] 

[Table 1] 
Table 1 



Since the mixture which larger resistance is acquired by standard actuation, therefore has 
a desirable electrical-potential-difference maintenance property by using the ingredient 
by this invention is obtained, Table 1 is proving the special fitness of the compound by 
this invention in formation of the ferroelectric liquid crystal mixture for active matrix 



displays. 

This ferroelectric liquid crystal mixture can be monopolistically obtained from the 
compound by this invention by mixing with the component of the another kind of 
common use into FLC mixture. 
[0027] 

Example [ ] 2, if the [weight %] chiral smectic liquid crystal mixture which consists of 
the following component is mixed with compound 2-fluoro-6-(4-nonylphenyl)-3-(4- 
pentyl phenyl) pyridine 20% Phase sequence 182.0-78. IN* 68.6Sc* The chiral smectic 
liquid crystal mixture which it has is obtained. : 2-(4-decyloxy phenyl)-5-octyl 
Pyrimidine 12.6% 2-(4-octyloxy phenyl)-5-octyl Pyrimidine 15.9% 2-(4-hexyloxy 
phenyl)-5-octyl Pyrimidine 16.5% 2-(2, 3-difluoro-4-heptyl OKISHIFE nil)-5-nonyl 
pyrimidine 7.0% 2-(2, 3-difluoro-4-octyl OKISHIFE niI)-5-nonyl pyrimidine 7.0% 2 - (2, 
3-difluoro-4-nonyloxy phenyl) 

- 5-nonyl pyrimidine 7.0% 2-(4'-propyl biphenyl-4-IRU)-5- Octyl pyrimidine 12.5% 4 - 
(9-octyloxy pyrimidine-2-IRU) 

Phenyl (2R, 3R) -3-propyl oxirane Carboxylate 1.5% [0028] 

This mixture is examined about that electro-optics property in a trial cel. this trial eel -- 
the electrode spacing of 1.3 micrometers (micrometer) and an indium-stannic-acid ghost 
(ITO) electrode - having - the Hitachi chemistry company (Hitachi Chemicals) from - 
it has the LQT-120 orientation film which can come to hand. 

First, permeability / electrical-potential-difference modality is measured. Orientation of 
the trial eel with which it was filled up is carried out to this purpose by cooling, and the 
direct current voltage of 3 volts is impressed to it in a 80 degrees C - 70 degrees C 
temperature requirement. Thereby, in a polarization microscope, the monostable mono- 
domain which looks dark completely between crossover polarizing plates with the 
optimal angle of rotation is formed. Here, the electro-optics-behavior of this eel is 
evaluated using a single electrode and a square wave address pulse. 
The single-electrode-potential pulse of continuation is impressed to the beginning for 
10ms, and, subsequently permeability is measured as a function of an electrical potential 
difference. The following result is obtained in 30 degrees C. : [0029] 
[Table 2] 



[0030] 

By this measurement, difference ** of the layer normal z 10.9 degrees the tilt angle 
(2theta, **20V, 60Hz) of about 54.1 degrees and from [ n ] orientation is obtained. 
Example [ ] 3, although it is the mixture of Example 2, and similar mixture Instead of a 2- 
fluoro-6-(4-nonylphenyI)-3-(4-pentyl phenyl) pyridine 2-fluoro-6-(4-octyloxy phenyl) 
pyridine-3-IRU The mixture containing octanoate 20% The following measured value is 
shown and it is ** and 169.8-67. 8N* 58.7Sc(tilt angle [ of about 60.5 degrees ] (2theta, 
**20V, 60Hz), and 22.5 degrees) *. A phase sequence is shown. : [0031] 
[Table 3] 



[0032] 

Example [ ] 4, although it is the mixture of Example 2, and similar mixture Instead of a 2- 
fluoro-6-(4-nonylphenyl)-3-(4-pentyi phenyl) pyridine The mixture containing 3- 
DESHIRU-2-fluoro-6-(4-octyloxy phenyl) pyridine 20% The following measured value: 
I68.0-66.0N* 60.0Sc* A phase sequence, the tilt angle (2theta, **20V, 60Hz) of 51.3 
degrees, and about 16.1 degrees ** are shown. : [0033] 
[Table 4] 



[0034] 

Example [ ] 5, although it is the mixture of Example 2, and similar mixture Instead of a 2- 
fluoro-6-(4-nonylphenyl)-3-(4-pentyl phenyl) pyridine 4-(3-fluoro-5-octyloxy pyridine-2- 
IRU) phenyl The mixture containing transformer-4-pentyl cyclohexane carboxylate 20% 
I84.7-82.3N* 50.7Sc* A phase sequence, ** value of 5.4 degrees, and about 70% (5V, 
60Hz) of permeability of the permeability of two parallel polarizing plates are shown. 
These examples prove the continuous tone of the display by this invention. 
[0035] 

Example [ ] 6 2-fluoro-3-nonyl-6-(4-heptyl -1 , l'-BIFEN-4' -IRU) pyridine 4-heptyl 
biphenyl-4 f - IRUHOU acid [159381-67-6] 16.2 g 2-BUROMO-6-fluoro pyridine 8.8g, 
10.6g of sodium carbonates, tetrakis (triphenyl phosphine) (palladium O) 0.6g, toluene 
500ml, ethanol 250ml, and the mixture of 125ml of water are made to flow back until a 
reaction is completed. Make this mixture cool, a phase is made to separate, this organic 
layer is washed, it is made to dry and, subsequently evaporation desiccation is carried out 
by reduced pressure. After recrystallization from column chromatography (silica gel; 
dichloromethane / heptane 1:1) and a heptane refines, 2-fluoro-6-(4-heptyl biphenyl-4'- 
IRU) pyridine 11.3g is obtained as a colorless crystal of m.p.117 degree C and cl.p.135 
degree C. 
[0036] 

tetrahydrofuran of 10.7g of this product 250ml - an inner solution is dropped at a l.lEq 
lithium diisopropyl amide (inside of a tetrahydrofuran) at temperature lower than -60 
degrees C, and it adds, subsequently, tetrahydrofuran 20ml - an inner pelargonic 
aldehyde 6.8g solution is added, and this reaction mixture is made into a room 
temperature over one night. It hydrolyzes by iced water / 11. of hydrochloric acids, 
subsequently tert-butyl methyl ether extracts this mixture, a saturation sodium chloride 



solution washes this extract, and, subsequently evaporation desiccation is carried out by 
reduced pressure. The l-[2-fluoro-6-(4-heptyl biphenyl-4'-IRU) pyridine-3-IRU] nonane- 
1 -all residue It mixes with toluene 300ml and 0.4g of 4-toluenesulfonic acid hydrates. 
Subsequently, after the removal of a solvent by; distillation which heats and separates the 
water from a reaction with azeotropy, and purification by column chromatography (silica 
gel; a heptane / dichloromethane 2:1), 1- [2-fluoro-6-(4-heptyl biphenyl-4'-IRU) 
pyridine-3-IRU] - non, -1-en 5.3g is obtained. 
[0037] 

It dissolves in tetrahydrofuran 150ml, and mixes with palladium (10% / C) 0.5g, and, 
subsequently this matter is hydrogenated in a room temperature and atmospheric 
pressure. ; phase sequence:X87S3 94S2 132Scl63I from which 3.4g of compounds of a 
title is obtained after recrystallizing [ removal of the solvent by filtration and distillation, 
the purification by the chromatography (silica gel; a heptane / dichloromethane 1:1), and 
] from an acetonitrile. 

The following compound can be obtained by the same approach. : 2-fluoro-3-nonyl-6-(4- 

pentyl -1, l'-BIFEN-4'-IRU) pyridine; 

2-fluoro-6-(4-hexyl -1, l'-BIFEN-4 , -IRU)-3-nonyl pyridine; 

2-fluoro-3-nonyl-6-(4-octyl -1, l'-BIFEN-4*-IRU) pyridine; 

2-fluoro-3-octyl-6-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 

[0038] 

2-fluoro-6-(4-hexyl -1, l'-BIFEN-4'-IRU)-3-octyl pyridine; 
2-fluoro-6-(4-heptyl -1, l'-BIFEN-4'-IRU)-3-octyl pyridine; 
2-fluoro-3-octyl-6-(4-octyl -1, l'-BIFEN^'-IRU) pyridine; 
2-fluoro-3-heptyl-6-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-heptyl-6-(4-hexyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-heptyl-6-(4-heptyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-heptyl-6-(4-octyl -1, l'-BIFEN-4'-IRU) pyridine; 
[0039] 

2-fluoro-3-heptyl-6-(4-nonyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-hexyl-6-(4-pentyl -1, 1 '-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-hexyl-6-(4-hexyl -1, r-BIFEN-4'-IRU) pyridine; 
2-fluoro-6-(4-heptyl -1, l'-BIFEN-4 , -IRU)-3-hexyl pyridine; 
2-fluoro-3-hexyl-6-(4-octyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-hexyl-6-(4-nonyl -1, l'-BIFEN^'-IRU) pyridine; 
2-fluoro-6-(4-hexyl -1, l*-BIFEN-4'-IRU)-3-pentyl pyridine; 
[0040] 

2-fluoro-6-(4-heptyl -1, l'-BIFEN-4 , -IRU)-3-pentyl pyridine; 
2-fluoro-6-(4-octyl -1, l'-BIFEN-4'-IRU)-3-pentyl pyridine; 

2- fluoro-6-(4-nonyl -1, l'-BIFEN-^-IRLO-S-hexyl pyridine; 

3- DESHIRU-2-fluoro-6-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 
3-DESHIRU-2-fluoro-6-(4-hexyl -1, l'-BIFEN-4'-IRU) pyridine; 
3-DESHIRU-2-fluoro-6-(4-heptyl -1, l'-BIFEN-4'-IRU) pyridine; 
3-DESHIRU-2-fluoro-6-(4-octyl -1, l'-BIEEN-4'-IRU) pyridine; 
3-DESHIRU-2-fluoro-6-(4-nonyl -1, l'-BIFEN-4'-IRU) pyridine. 
[0041] 

Example [ ] 7 2-fluoro-3-(4-heptyl phenyl)-6- (4-nonylphenyl) 



pyridine 4-nonylphenyl boric acid desiccation tetrahydrofuran 550ml of the Grignard 
compound manufactured from magnesium 0.55mol and l-BUROMO-4-nonyl benzene 
0.37mol - an inner solution - 0 degree C - the bottom of a protective gas ambient 
atmosphere — desiccation tetrahydrofuran 400ml — it is dropped at the solution of 0.4 
mols of inner trimethyl ester of boric acid, and adds. This mixture is agitated at this 
temperature for further 2.5 hours. Subsequently, 600ml of hydrochloric acids on the 
strength is added 10%, and the mixture to generate is agitated for 30 minutes at a room 
temperature, tert-butyl methyl ether extracts this reaction mixture after addition of 120g 
of sodium chlorides, organic extracts are collected, a saturation sodium chloride solution 
washes, and, subsequently it is made to dry using magnesium sulfate. Remove a solvent 
by reduced pressure, this rough product is made to ****** from an acetonitrile, and 72g 
(79%) of 4-nonylphenyl boric acids is obtained. 
[0042] 

The following compound can be obtained by the same approach. : 4-propyl phenyl boric 
acid [134150-01-9]; 

4-buthylphenyl boric acid [145240-28-4]; 
4-pentyl phenyl boric acid [121219-12-3]; 
4-hexyl phenyl boric acid [105365-50-2]; 
4-heptyl phenyl boric acid; 
4-octyl phenyl boric acid [133997-05-4]; 
4-DESHIRU phenyl boric acid [170981-25-6]; 
4-undecyl phenyl boric acid [210368-94-8]; 
4-dodecyl phenyl boric acid [206763-93-1]. 
[0043] * 

2-fluoro-6-(4-nonylphenyl) pyridine The solution of 2-BUROMO-6-fIuoro pyridine 
232mmol of toluene 400ml Naka is mixed with the solution of sodium-carbonate 
464mmol in 4-nonylphenyl boric-acid 290mmol, ethanol 200ml, and 200ml of water, and 
tetrakis (triphenyl phosphine) (palladium O) 2.3mmol in a room temperature. Heating 
ebullition of this mixture is carried out for 3.5 hours. A phase is made to separate after 
cooling, this aquosity phase is extracted by dichloromethane, organic layers are collected, 
and, subsequently it is made to dry using magnesium sulfate. A solvent is removed by 
reduced pressure, recrystallization from column chromatography, and the 
acetonitrile/acetone 5:1 using n-heptane/ dichloromethane 1:1 as an eluate refines this 
rough product on silica gel 60, and 2-fluoro-6-(4-nonylphenyl) pyridine 63g (91%) is 
obtained. 
[0044] 

The following compound can be obtained by the same approach. : 2-fluoro-6-(4-propyl 
phenyl) pyridine; 

6-(4-buthylphenyl)-2-fluoro pyridine; 
2-fluoro-6-(4-pentyl phenyl) pyridine; 
2-fluoro-6-(4-hexyl phenyl) pyridine; 
2-fluoro-6-(4-heptyl phenyl) pyridine; 
2-fluoro-6-(4-octyl phenyl) pyridine [155466-91-4]; 
6-(4-DESHIRU phenyl)-2-fluoro pyridine; 
6-(4-undecyl phenyl)-2-fluoro pyridine; 
6-(4-dodecyl phenyl)-2-fluoro pyridine. 



[0045] 

2- fluoro-6-(4-nonylphenyl) pyridine-3-boric acid a 2-fluoro-6-(4-nonylphenyl) pyridine 
lOOmol [ in desiccation THF500ml ] solution -70 degrees C - the bottom of a protective 
gas ambient atmosphere - desiccation tetrahydrofuran 100ml -- it is dropped at the 
solution of inner lithium diisopropyl amide HOmmol, and adds. This mixture is agitated 
at this temperature for further 4 hours, desiccation tetrahydrofuran 40ml - subsequently 
the solution of inner dust methyl ester-of-boric-acid 200mmol is dropped at temperature 
lower than -60 degrees C, and it adds. Warming slowly and carrying out ice cooling 
subsequently to a room temperature, it mixes with 60ml of water, and the solution of 
20ml of concentrated hydrochloric acid, and, subsequently this reaction mixture is 
agitated at a room temperature for further 1 hour, tert-butyl methyl ether extracts this 
reaction mixture, collect organic extracts, water and a saturation sodium chloride solution 
wash, subsequently it is made to dry using a sodium sulfate, and, subsequently a solvent 
is removed by reduced pressure. This rough product is crystallized from n-heptane / 
acetone 4: 1, and 19. 8g (58%) of 2-fluoro-6-(4-nonylphenyl) pyridine-3-boric acids is 
obtained. 

[0046] 

By the same approach The following compound it can obtain : 2-fluoro-6-(4-propyl 
phenyl) pyridine-3-boric acid 6-(4-buthylphenyl)-2-fluoro pyridine-3-boric acid 2-fluoro- 
6-(4-pentyl phenyl) pyridine-3-boric acid 2-fluoro-6- (4-hexyl phenyl) pyridine-3-boric 
acid 2-fluoro-6- (4-heptyl phenyl) pyridine-3-boric acid 2-fluoro-6- (4-octyl phenyl) 
pyridine-3-boric acid 6-(4-DESHIRU phenyl)-2-fluoro pyridine-3-boric acid 6-(4- 
undecyl phenyl)-2-fluoro pyridine-3-boric acid 6-(4-dodecyl phenyl)-2-fluoro pyridine-3- 
boric acid. 
[0047] 

The solution of l-BUROMO-4-pentyl benzene 40mmol of toluene 90ml Naka is mixed 
with the solution of sodium-carbonate 80mmol in 2 - fluoro-6-(4-nonylphenyl) pyridine- 

3- boric-acid 44mmol, ethanol 45ml, and 45ml of water, and tetrakis (triphenyl 
phosphine) (palladium O) 0.4mmol in a room temperature. Heating ebullition of this 
mixture is carried out for 5 hours. A phase is made to separate after cooling, tert-butyl 
methyl ether extracts this aquosity phase, organic phases are collected, water and a 
saturation sodium chloride solution wash, and, subsequently it is made to dry using 
magnesium sulfate. Subsequently a solvent is removed by reduced pressure, 
recrystallization from column chromatography, and the acetonitrile/acetone 1:1 using n- 
heptane / dichloromethane 1:1 as an eluate refines this rough product on silica gel 60, and 
a 2-fluoro-6-(4-nonylphenyl)-3-(4-pentyl phenyl) pyridine is obtained. 

[0048] 

The solution of l-BUROMO-4-heptyl benzene 48mmol of toluene 155ml Naka is mixed 
with the solution of sodium-carbonate 96mmol in 2 - fluoro-6-(4-nonylphenyl) pyridine- 
3-boric-acid 48mmol, ethanol 77ml, and 77ml of water, and tetrakis (triphenyl 
phosphine) (palladium O) 0.5mmol in a room temperature. Heating ebullition of this 
mixture is carried out for 7 hours. A phase is made to separate after cooling, tert-butyl 
methyl ether extracts this aquosity phase, organic phases are collected, water and a 
saturation sodium chloride solution wash, and, subsequently it is made to dry using a 
sodium sulfate. ;X42S3 56SC 136. ISA 136.7N137I which subsequently removes a 
solvent by reduced pressure, refines this rough product on silica gel 60 with 



recr y stal 1 i zati on from column chromatography and an acetone using n-heptane as an 
eluate, and obtains 2-fluoro-3-(4-heptyl phenyl)-6-(4-nonylphenyl) pyridine 8.9g (39%). 
[0049] 

The following compound can be obtained by the same approach. : 2-fluoro-6-(4- 
nonylphenyl)-3-(4-pentyi phenyl) pyridine; X45S3 39S2 44SC 127N140I; 
2-fluoro-3-(4-hexyl phenyl)-6-(4-nonylphenyl) pyridine; 
2-fluoro-6-(4-nonylphenyl)-3-(4-octyl phenyl) pyridine; 
The 2-fluoro -3, 6-screw-(4-nonylphenyl) pyridine; 
2-fluoro-3-(4-heptyl phenyl)-6-(4-octyl phenyl) pyridine; 
2-fluoro-3-(4-heptyl phenyl)-6-(4-heptyl phenyl) pyridine; 
2-fluoro-3-(4-heptyl phenyl)-6-(4-hexyl phenyl) pyridine; 
[0050] 

2-fluoro-3-(4-heptyl phenyl)-6-(4-pentyl phenyl) pyridine; 
2-fluoro-3-(4-heptyl phenyl)-6-(4-buthylphenyl) pyridine; 
2-fluoro-3-(4-heptyl phenyl)-6-(4-propyl phenyl) pyridine; 
2-fluoro-3-(4-nonylphenyl)-6-(4-pentyl phenyl) pyridine; 
2-fluoro-3-(4-nonylphenyl)-6-(4-hexyl phenyl) pyridine; 
2-fluoro-3-(4-nonylphenyI)-6-(4-heptyl phenyl) pyridine; 
2-fluoro-3-(4-nonylphenyl)-6-(4-octyl phenyl) pyridine; 
2-fluoro-3-(4-nonylphenyl)-6-(4-nonylphenyl) pyridine; 
2-fluoro-3-(4-nonylphenyl)-6-(4-DESH]RU phenyl) pyridine. 
[0051] 

Example [ ] 8 2-fluoro-6-nonyl-3-(4-heptyl -1, l'-BIFEN-4' -IRU) pyridine This 
compound the reaction of Suzuki given in Example 1 - 4-BUROMO-4' - heptyl biphenyl 
[58573-93-6] and 2-fluoro-6-nonyl pyridine-3-IRUHOU acid [- this compound From a 
2-fluoro-6-nonyl pyridine, it is manufactured by quiescence of the reaction using 
metalization given in Example 1, and the trimethyl ester of boric acid given in Example 
2. This 2-fluoro-6-nonyl pyridine a 2-BUROMO-6-fluoro pyridine In triethylamine, as a 
catalyst Screw (triphenyl phosphine) palladium (II) chloride, Make it react with 1- 
nonyne, make 1 -(2-fluoro pyridine-6-IRU) NOIN generate using copper iodide (I) and 
triphenyl phosphine, and, subsequently to a room temperature and atmospheric pressure, 
it sets in a tetrahydrofuran. It can obtain from] obtained by hydrogenating using a 
palladium catalyst (10% / C). Finishing processing and purification are performed as 
given in Example 1. 
[0052] 

The following compound can be obtained by the same approach. : 2-fluoro-6-nonyl-3-(4- 
pentyl -1, r-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-(4-hexyl -1, r-BIFEN-4 f -IRU)-6-nonyl pyridine; 
2-fluoro-6-nonyl-3-(4-octyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-6-octyl-3-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-(4-hexyl -1, r-BIFEN-4'-IRU)-6-octyl pyridine; 
2-fluoro-3-(4-heptyl -I, r-BIFEN-4-IRU)-6-octyl pyridine; [0053] 
2-fluoro-6-octyl-3-(4-octyl -1, l'-BIFEN^'-IRU) pyridine; 
2-fluoro-6-heptyl-3-(4-pentyl -1, r-BIFEN-4'-IRU) pyridine; 
2-fluoro-6-heptyl-3-(4-hexyl -1, I'-BIFEN-^-IRU) pyridine; 
2-fluoro-6-heptyl-3-(4-heptyl -1, l'-BIFEN^'-IRU) pyridine; 



2-fluoro-6-heptyl-3-(4-octyl -1, l'-BIFEN-4*-IRU) pyridine; 
2-fluoro-6-heptyl-3-(4-nonyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-6-hexyl-3-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 
[0054] 

2-fluoro-6-hexyl-3-(4-hexyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-(4-heptyl -1, l'-BIFEN-4'-IRU)-6-hexyl pyridine; 
2-fluoro-6-hexyl-3-(4-octyl -1, l*-BIFEN-4'-IRU) pyridine; 
2-fluoro-6-hexyl-3-(4-nonyl -1, l'-BIFEN-4'-IRU) pyridine; 
2-fluoro-3-(4-hexyl -1, l'-BIFEN-4'-IRU)-6-pentyl pyridine; 
2-fluoro-3-(4-heptyl -1, l'-BIFEN-4'-IRU)-6-pentyl pyridine; 
2-fluoro-3-(4-octyl -1, l'-BIFEN-4'-IRU)-6-pentyl pyridine; 
[0055] 

2-fluoro-3-(4-nonyl -1, l'-BIFEN-4'-IRU)-6-pentyl pyridine; 
6-DESHIRU-2-fluoro-3-(4-pentyl -1, l'-BIFEN-4'-IRU) pyridine; 
6-DESHIRU-2-fluoro-3-(4-hexyl - J, l'-BIFEN-4'-IRU) pyridine; 
6-DESHIRU-2-fluoro-3-(4-heptyl -1, F-BIFEN-4'-IRU) pyridine; 
6-DESHIRU-2-fluoro-3-(4-octyl -1, l'-BIFEN-4'-IRU) pyridine; 
6-DESHIRU-2-fluoro-3-(4-nonyl -1, l'-BIFEN-4'-IRU) pyridine. 



[Translation done.] 



